ABSTRACT: This paper tries to examine that in-country prices from the Turkish economy can be specified as a stationary relationship giving support to the long-run purchasing power parity in economics theory. For this purpose, a sub-regional categorization of the economy is considered over the investigation period of 2005 -2012 , and, following Esaka (2003, the study uses a panel estimation framework consisting of 12 disaggregated consumer price indices to search for whether the relative prices of goods between sub-regions of the Turkish economy can be represented by stationary time series properties. 
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Introduction
Advances in time series estimation techniques allow for researchers to investigate the theoretical backgrounds on which the science of economics is constructed so that the base of economic policies can be formed to fit well with the consequences in a more scrutinized way. A robust framework comes from the well-known Purchasing Power Parity theory (henceforth, PPP) that relates itself to the so-called law of one price which states that under the frictionless goods arbitrage the prices of individual traded goods should have been equalized when the prices are expressed in terms of the same currency of denomination. This approach leads to PPP in the sense that one could buy the same basket of goods in any country for the same value in terms of prices denominated in a common currency. Froot and Rogoff (1995) , Rogoff (1996) and Taylor (2006) are good papers that deal with PPP while Sarno and Taylor (2002) is a comprehensive resource for a wider range of issues in exchange rate economics.
Over the last two decades, tendency to search for PPP seems to be increasing and this is partly due to the new insights that contemporaneous econometrics give to the economists and other related researchers. For instance, panel unit root tests proposed by e.g. Maddala and Wu (MW) (1999) , Choi (2001) , Levin et al. (LLC) (2002) and Im et al. (IPS) (2003) have been demonstrated that they have more power than conventional univariate unit root tests. Recent estimations employing panel unit root tests yield findings significantly improving the results obtained by researchers in favour of the rejection of the non-stationarity of real exchange rates. Main inference in these studies is that PPP tends to hold by increasing the observations when compared to the earlier non-panel univariate time-series unit root tests, especially for the post-1980 periods of floating exchange rates and increasing openness to international trade all over the world. On these issues of interest, related readers can apply to a series of papers yielded by, e.g., Oh (1996 ), MacDonald (1996 , Wu (1996) , Lothian (1997) , Papell (1997) , Flôres et al. (1999) , Heimonen (1999) , Wu and Wu (2001) , Chiu (2002) , MacDonald et al. (2002) , Alba and Park (2003) and Alba and Papell (2007) with a significant feedback process that reveals the endogeneity of the variables. Taylor (1988) and Kim (1990) testing the long-run PPP relationship for some major currencies against the US dollar can be considered among the pioneering studies that use cointegration and vector error correction techniques to reveal both the long-run stationary relationships leading to the PPP hypothesis and the deviations from the PPP relationship. Sarno and Taylor (1998) and Taylor and Sarno (1998) at this point are deserved to be examined in the economics literature. Similar to the advances in unit root estimation methodology, the panel frameworks pooling together the data that differ across individual cross sections, e.g. countries and cities/regions, gain the researchers new insights that help us arrive at more general conclusions with an increasing statistical power. Among many others, for instance, Azali et al. (2001) , Basher and Mohsin (2004), Jenkins and Snaith (2005) , Alba and Papell (2007) and Cerrato and Sarantis (2008) are some empirical papers published in respectable scientific economics journals. To our knowledge, as for the PPP studies upon the Turkish economy, Metin (1994), Telatar and Kazdağlı (1998) , Yazgan (2003) , Erlat (2003) , Yıldırım (2003) and Özdemir (2004) can be given as some examples of empirical papers.
However, in this paper, we aim to test whether long-run PPP holds in a sub-regional categotization using a panel of 12 disaggregated consumer price indices taken from the Turkish economy over the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . For analyses of PPP with disaggregated price data, the paper is benefited from Engel and Rogers (1996) , Parsley and Wei (1996) , Jenkins (1997) , Takagi and Yoshida (1999) , and mainly follows Esaka (2003) to test the hypothesis that the relative prices of goods between sub-regions of the Turkish economy can be represented by stationary time series properties. Following Esaka (2003) , such a choice of research subject and the estimation methodology using sub-regional data in the same country will enable us to observe the relationship between the deviations from PPP and the type of goods. Indeed, the choice of aggregate price indices, existence of trade barriers and volatility in exchange rates that reflect border effects can affect the extent to which PPP holds, and the use of disaggregated price data between sub-regions in the same country can allow the researcher to exclude some of these effetcs. For this purpose, Esaka considers a panel of 13 disaggregated consumer price indices from seven cities in Japan. Another advantage of this choice is resulted from the use of panel data econometrics leading us to obtain more consistent results from a full dynamic panel of consumer prices in a country. Details for the estimation methodology are reported in the next section.
The organization of study can be summarized as follows. Section 2 outlines the methodology used for estimation purposes. Section 3 is attributed to the estimations of the paper. It includes both the data descriptions, and the results of the panel estimation methodology with panel unit root findings that examine the convergence of prices in a stationary process. The last section concludes the paper with a short policy discussion.
A Methodological Reminder
In this section, we try to summarize the knowledge of panel unit root testing methodology followed in this paper. Let us assume unit root tests on the basis of whether there are restrictions on the autoregressive process across cross-sections or series and consider an AR(1) process for panel data:
where 1, 2,..., i N = cross-section units or series, that are observed over periods 1, 2,..., . To briefly describe these tests, Im et al. (2003) begin by specifying a separate ADF regression for each cross-section:
The null hypothesis may be written as:
while the alternative hypothesis is given by : 
is then adjusted to arrive at the desired test statistics. IPS show that a properly standardized NT ψ has an asymptotic standard normal distribution:
The expressions for the expected mean and variance of the ADF regression tstatistics, ( ) An alternative approach to panel unit root tests uses Fisher's (1932) results to derive tests that combine the p-values from individual unit root tests. This idea has been proposed by Maddala and Wu (1999) and Choi (2001) . If we define i π as the pvalue from any individual unit root test for cross-section i, then under the null of unit root for all N cross-sections, we obtain the asymptotic result that: 
Results
For empirical purposes, we use the consumer price data from the (2003), we classify the goods as tradables and non-tradables with a common sense. We must state that the paper has to follow the categorization made by the Turkish Statistical Institute, and thus, we are exposed to the limitations as for the variations in population sizes and different consumption preferences across regions that influence the performance of PPP due to the calculations of the officials of the Turkish Statistical Institute. We present in Table 1 below the results of testing stationarity of relative prices of goods based on city and region considered in this paper. The optimum lag length is decided on the basis of Schwarz information criterion, and the observation-based maximum lag length is chosen as 12 due to the use of monthly data. The relevant probability values are reported in parentheses beneath the panel unit root statistics.
When we examine the estimation results in Table 1 , it can be observed that the null hypothesis of unit root cannot be rejected in 6 of the 12 goods at the 5 percent level for LLC test, in 4 of the 12 goods at the 5 percent level and in 1 of the 12 goods at the 10 percent level for IPS test, and in 2 of the 12 goods at the 5 percent level and 1 of the 12 goods at the 10 percent level for ADF-Fisher test. In respect of goods classification, these tests verify the non-unit root characteristics of first 3 goods which we accept in the branch of tradables, however they have different marginal significance levels. These main expenditure groups are Food and Non-Alcoholic Beverages, Alcoholic Beverages and Tobacco and Clothing and Footwear, but such a finding cannot be supported in all three tests for group 5 in tradables, that is, Furnishings, Household Equipment and Routine Maintenance of the House. On the other hand, for non-tradables, results are more contradictory in the sense that the expenditure groups 6, 8, 10, 11 and 12 cannot reject the panel non-stationary characteristics, but LLC and IPS for group 4 (Housing, water etc.), LLC for group 7 (Transport) and LLC and IPS for group 9 (Recreation and Culture) support panel stationarity for these non-tradable goods classifications. We can at least accept at this point that non-tradable goods and services, to a much greater extent than tradables, tend not to reject the non-stationary null hypothesis. Papell (1997) and Chiu (2002) . However, to further control the results, we give in Table 2 the estimation findings also including a linear trend in the test specification such as Esaka (2003) . When compared with the former results in Table 1 , there is a consensus that the first three expenditure groups that are called tradables are panelstationary. Also similar to the Table 1 is that for the expenditure groups 5, 8, 11 and 12 the null hypothesis of a panel unit root cannot be rejected. However, the group 4, that is, Housing, water etc., now turns out to be non-stationary. For groups 7 and 9, Transport and Recreation & Culture, results are in line with Table 1 if LLC test for the former and both LLC and IPS test for the latter are of a chosen type in testing procedure. Such a result is out of our expectation that non-tradables should not move in line with PPP. In our opinion, further examinations in future papers are required to see whether our estimations yield an anomaly to theory or behave as a stylized fact of the Turkish economy, if so, calling in mind a need to more micro-based investigation of the properties of these expenditure groups. For main expenditure groups 6 and 10, Health and Education, there exists a sharp distinction between Table 1 and Table 2 for which the former is in line with a priori expectation that these non-tradable expenditure groups do not fit well with PPP theory but the latter highly contradicts this result thus must be of a special issue of intest in future papers. We must express that by computing the deviations from the cross-section means, demeaned data were also used in our estimation procedure, but it is observed that the results are not sensitive to using original or demeaned data and we obtain highly similar findings in both cases. These additional results not reported here are available from the authors upon request.
In light of this results, the readers take into account that sample period is highly short in time series annual basis, thus, the estimation results in this paper must be evaluated cautiously.
Concluding Remarks
This study investigates whether in-country prices from the Turkish economy converge to a stationary realtionship in a contemporaneous panel data framework, if so, this finding would give support to the long-run purchasing power parity in economics theory. Benefited from a related literature, the paper considers a subregional categorization of the economy over the period 2005-2012, consisting of 12 disaggregated consumer price indices. Our methodological approach also allows us to classify the goods and services as tradables and non-tradables in a common sense. The estimation results in general point out that the tests applied for empirical purposes tend to verify the non-unit root characteristics of goods which we accept in the branch of tradables and that non-tradable goods and services, to a much greater extent than tradables, tend not to reject the non-stationary null hypothesis. In this perspective, investigating the micro or sectoral based reasons of stickiness of prices against convergence is highly crucial in an economics policy sence. Revealing such kind of inferences, if possible, will enable both policy makers and other researchers to infer at what degree these sectors are open to trade domestically. At the same time, these additional researches will be able to yield some other policy inferences as for the public interventions restricting free trade of goods and services.
We must also specify that future papers following such kind of studies require crucially to extend the sample period to further verify econometric findings in our empirical analysis. We think that the longer the sample period the more likely will be the convergence of prices between the sub-regions and sectors. The usual disclaimer applies.
